The ts41 mutation in Chinese hamster cells leads to successive S phases in the absence of intervening G2, M, and G1.
The ts41 mutation of Chinese hamster cells was first isolated and characterized by Hirschberg and Marcus (1982) who showed that at nonpermissive temperature, cells accumulate up to 16C equivalents of DNA. Here we show that the mutation is recessive and at nonpermissive temperature, cells replicate their genome normally, but instead of going on into G2, M, and G1, they pass directly into a second S phase. Entry into a second S phase does not require serum nor is it inhibited by G2 checkpoints or mitotic inhibitors. Temperature-shift experiments suggest that the ts41 gene product participates in two functions in the cell cycle: entry into mitosis and inhibition of entry into S phase. The ts41 mutation seems to define a class of cell cycle mutant that couples the sequential events of DNA replication and mitosis.